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1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2, **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display controller which displays a hard window on the screen of the display with 
which one screen is constituted by two or more display panels characterized by providing the 
following The frame memory which stores the image data of a base screen, and the image data 
of a hard window Two or more line buffers in which the image data of the aforementioned base 
screen read from this frame memory or the aforementioned hard window is stored and which 
were prepared corresponding to each display panel, While reading the image data concerned of 
the aforementioned base screen or the aforementioned hard window from the aforementioned 
frame memory and making this image data input into the line buffer concerned according to the 
scanning sequence on the screen of the aforementioned display Control means which make the 
image data stored in two or more aforementioned line buffers according to the above-mentioned 
scanning sequence input into the display panel concerned 

[Claim 2] It is the display controller according to claim 1 which the two aforementioned line 
buffers are prepared at a time for every display panel, and is characterized by the 
aforementioned control means switching and using the line buffer of these two individuals for the 
object for read-out of the image data from the aforementioned frame memory, and the image 
data output to the liquid crystal display panel concerned. 

[Claim 3] The aforementioned display panel is a display controller according to claim 1 or 2 
characterized by being a liquid crystal display panel. 



[Translation done.] 
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SPECIFICATION 

1. Title of the Invention 

Display Device 

2. Claim 

A display device for displaying characters, graphics, 
etc. on the viewing screen of a CRT by a sequential scan method, 
said display device having: 

a device control portion for processing requests from 
various input/output devices according to program data; 

a DMA control portion for controlling bus conflicts and 
controlling DMA transfers; 

a timing control portion for providing control of display 
timing; 

a video control portion for converting pattern 
information to be displayed into a video signal; 

a device memory for holding a device control program, 
control data, data to be displayed, and a pattern to be displayed . 
such as characters and graphics; 

a cyclic code buffer for holding an amount of displayed 
data corresponding to one line of image to be displayed; 

two pattern buffers for holding a displayed pattern 
corresponding to one line of image to be displayed; 

a control gate circuit for controlling the two pattern 
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buffers as toggle memories; 

an address counter for the displayed data, the address 
counter acting to sequentially produce addresses that should 
be accessed when displayed data is accessed from the data within 
said device memory, the contents of the counter being reset 
to its initial value when an access corresponding to one frame 
of image ends; and 

a segment counter for sequentially producing segment 
addresses of a pattern to be accessed out of the data inside 
the device memory when the pattern is accessed, the segment 
counter being reset to its initial value when accesses to all 
the segments have ended; said display device comprising: 

means for performing a detection of display start control 
from said timing control portion, reading an amount of displayed 
data corresponding to one line of image to be displayed from 
said device memory by means of said address counter for data 
to be displayed, and setting the read data in said code buffer; 

means for reading data corresponding to one line of image 
to be displayed from said device memory by the use of the data 
set in said code buffer and said segment counter and setting 
the read data in one of the two pattern buffers; 

means for output ting the data set in the other in accordance 
with the display timing to said video control portion while 
data is being set into one of the pattern buffers; and 

means for alternating the operation for setting the data 
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and the operation for outputting the data between said two 
pattern butters; 

wherein a sequence of operations for said device memory 
to provide a display is carried out without the control of said 
device control portion; 

wherein accesses of said device control portion to the 
device memory and accesses for providing a display are made 
asynchronously; and 

wherein when both are conflicting, they are arbitrated. 
3 - Detailed Description of the Invention 

This invention relates to improvements in a display device 
having a memory for data to be displayed, a pattern generator 
memory, and a memory for control (herein often referred to as 
the controlling memory) . 

A known display device of this kind is shown in Fig. 1, 
where a display device control portion (hereinafter referred 
to as the control portion) 1 processes data for various memories 
inside the device and input/output registers. A DNA control 
portion 2 controls data transfers between the input/output 
registers and memories and between the different memories. 
Usually, the control portion 1 is made of a microprocessor. 
The controllingmemory, 3 , holds a program for the microprocessor 
and data for various kinds of control. Indicated by 4 are the 
various input/output devices. In the display device, they are 
typified by a line interface, a keyboard, a lightpen, and so 
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on. A memory 5 for data to be displayed has normally a capacity 
corresponding to the number of characters that can be displayed . 
Furthermore, the positions on the display screen correspond 
to the addresses in the memory 5 for data to be displayed in 
a 1:1 relation. A timing control portion 6 produces timing 
signals necessary to control the display operation such as a 
synchronizing signal for a CRT monitor and memory access 
addresses for data to be displayed. A pattern generator memory 
7 (hereinafter may be abbreviated PG) converts the display data 
codes that are output from the memory 5 for data to be displayed 
into a pattern to be displayed on the viewing screen of the 
display device. A video control portion 8 converts the output 
from the PG 7 into a video signal to be output to the display 
screen according to a display timing signal from the timing 
control portion 6 . A CRT 9 converts the video signal from the 
video control portion 8 into visible information and provides 
the display screen on which the contents of the memory 5 for 
data to be displayed are displayed. Processor buses 10 
(hereinafter simply referred to as the buses) couple the control 
portion 1 with various other constituent elements. 

The operation is next described. The control portion 
1 processes requests from the various input/output devices 4 
in accordance with the program and data loaded in the controlling 
memory 3. One example of such requests consists of writing, 
reading, and editing regarding the memory 5 for data to be 
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displayed. If the processing is performed by the control 
portion 1, data are arrayed in the display data memory 5 as 
viewing screen information to be displayed on the display screen . 
On the other hand, to retain the displayed image on the CRT 
9, the timing control portion 6 provides control such that 
appropriate viewing screen information is read at given 
intervals from the memory 5 for data to be displayed. The 
information is converted by the pattern generator (PG) 7 into 
a dot pattern to be displayed on the viewing screen . Furthermore , 
the dot pattern is converted into a video signal by the video 
control portion 8 and sent to the CRT 9. This CRT 9 displays 
the video signal as visible information on the display screen. 
In this way, a request for display to the display device is 
displayed as visible information on the display screen. 

As. described so far, the prior art display device needs 
to have totally independent three sets of memories within the 
device. That is, the memory 3 for providing a control and the 
memory 5 for data to be displayed need to have the pattern 
generator memory (PG) 7. In addition, the memory 5 for data 
to be displayed normally has a size of about 2 to 4 kbytes but 
is a 2-port memory. The scale of the peripheral circuit for 
access control needs to be approximately comparable to the number 
of memory element circuits . ROMs (read-only memories) and RAMs 
(writable and readable memories) can be available as the pattern 
generator memory (PG) 7. According to the machine kind, only 
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one kind of memory is used or both kinds are used in combination . 
Therefore, circuits are not uniform. In the case of RAMs, the 
pattern generator memory (PG) is a 2 -port memory similarly to 
the memory 5 for data to be displayed. 

Meanwhile, a program is loaded in the controlling memory 
3. As display devices have had increasingly complex and more 
sophisticated functions year by year, their sizes go on 
increasing. 

In view of the foregoing, it can be said that it is not 
advisable in terms of circuit size and cost to construct the 
memory 5 for data to be displayed, the pattern generator memory 
(PG) 7, and the memory 3 used for control as separate memories. 
Furthermore, if memories having larger capacities are available 
at lower costs owing to improvements of the semiconductor 
technology, the drawbacks with this prior art device will become 
more serious . 

This invention has been made to remove the drawbacks with 
theprior art as described above . It is an object of the invention 
to provide a display device that can be built at low cost without 
increasing the circuit scale excessively. 

One embodiment of this invention illustrated in Fig. 2 
is hereinafter described . Since identical numerals and symbols 
indicate identical or corresponding parts in both Figs. 1 and 
2, their description is omitted. A controlling memory 3, a 
memory 5 for data to be displayed, and a pattern generator memory 
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(PG) 7 are assigned inside a device memory 11. Addresses of 
functions of the device may be assigned at will within the device 
memory 11. A display access control portion 12 controls 
accesses of the display data memory 5 and PG 7 to the singularized 
device memory 11, the accesses being made for providing a 
display. 

The operation is next described. The control portion 
1 updates data within the display data memory 5 in accordance 
with the program loaded iii the control- memory 3 according to 
a request from the various input/output devices 4, in the same 
way as in the prior art. 

On the other hand, with respect to control for providing 
a display, the timing control portion 6 and video control portion 
8 produce various timing signals, convert them into video signals, 
and display them as visible information on the CRT 9, in the 
same way as in the prior art. However, the access to the memory 
5 for displayed data, the mechanism of access to the PG 7, and 
the method of sending and receiving data to and from the video 
control portion 8 are different. In the past, the contents 
of the memory. 5 for data to be displayed are passed to the PG 
7 directly, and the output from the PG 7 is directly passed 
to the video control portion 8 as shown in Fig. 1. In this 
invention, however, these data are all sent and received under 
control of the display access control portion 12 . When the 
display access control portion 12 knows the timing at which 
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a manual display operation is started, the control portion first 
takes display information from the memory 5 used for data to 
be displayed, assigns appropriate addresses of the PG 7 from 
the information, takes out the contents, and passes the contents 
to the video control portion 8. Subsecjuently , the contents 
are displayed on the CRT 9 in a conventional manner . Furthermore , 
when the display access control portion 12 makes an access to 
the memory 5 for data to be displayed and to the PG 7, these 
memories are assigned to one device memory 11 together with 
the controlling memory 3 and so the memory access address control 
according to the assignment is provided by the display access 
control portion 12, Additionally, in the device according to 
this invention, an access to or from the device memory 11 is 
accomplished by issuing an access request regardless of whether 
the control portion 1 is using the buses and performing a 
memory- I/O DMA transfer that regards the display access control 
portion 12 as one input/output control device. The bus usage 
conflict occurring at this time is arbitrated and resolved by 
the DMA control portion 2 and control portion 1 . The fundamental 
functions of the display access control portion 12 are as follows . 
That is, the timing at which an access to the memory 5 for data 
to be displayed is made and the address are detected in response 
to a signal from the timing control portion 6 . The data are 
fetched. Preferably, the amount of fetched data is equal to 
the amount of display data corresponding to one line on the 
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display screen in order to lower the memory access speed and 
the bus conflict frequency and to simplify the processing within 
the display access control portion 12 (described later) . Then, 
the address of the PG 7 to be accessed is detected from the 
display information fetched as described above. A display 
pattern corresponding to one line is fetched. The fetched 
results are output to the video control portion 8 in synchronism 
with the display timing. 

The details of the structure of the display access control 
portion providing the control as described above are shown in 
Fig, 3, where a display memory access timing controller 13 
controls the timing of the whole display access control portion 
12. A bus controller 14 cooperates with the display memory 
access timing controller 13 to control the buses 10 and to achieve 
data transfers between the device memory 11 and the display 
access control portion 12. A code buffer 15 has an amount of 
information corresponding to one line of image to be displayed 
for the reasons described above. A memory counter 16 for data 
to be displayed indicates the display address about displayed 
information that should be accepted into the code buffer 15. 
A bias 1,. indicated by numeral 17, adds a value corresponding 
to the address of the display data memory 5 within the device 
memory 11 to the value of the memory counter for the data to 
be displayed. This makes it possible to make an access to the 
memory 5 for data to be displayed from inside the device memory 
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11. A segment counter 18 specifies segments of a character 
pattern of codes indicated by the output from the code buffer 
15 when an access is made to the PG 7 . A bias 2, indicated 
by numeral 19, has a value corresponding to the address within 
the device memory 11 when an access to the PG 7 is made, in 
the same way as the bias 17. When an access is made to the 
device memory 11, a selector 1, indicated by 20, switches the 
memory address delivered to the buses 10, depending on whether 
an access is made to the memory 5 for data to be displayed or 
to the PG 7. Pattern buffers 1 and 2, indicated by 21 and 22, 
respectively, hold patterns of characters or graphics to be 
displayed about one line. The pattern buffer 1 (21) holds the 
pattern about an odd numbered line on the display screen. The 
pattern buffer 2 (22) holds the pattern about an even numbered 
line on the display screen. A selector 2, indicated by numeral 
23, switches which of the outputs from the pattern buffer 1 
(21) andpatternbuf fer 2 (22) should be sent to the video control 
portion 8 . Gates 1 and 2 , indicated by 24 and 25 , respectively, 
switch the control timing given to the pattern buffers 1 and 
2 (21 and 22) . 

The display access control portion 12 is monitoring the 
address signal AD from the timing control portion 6 and knows 
the timing at which an access to the device memory 11 used for 
providing a display is started from the display memory access 
timing controller 13. When the start of access is detected. 
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the control portion outputs a transfer request signal REQ to 
the DMA control portion 2. If a transfer is possible, the DMA 
control portion 2 sends a transfer enable signal ACK to the 
display access control portion 12. At this instant, an access 
to the device memory 11 for providing a display commences . When 
an access corresponding to one frame of image is completed, 
the access operation is interrupted. Again, the condition is 
that the signal AD is monitored. 

Each time a set of data is transferred, the signal REG 
is preferably reset and again output, for the following reason. 
Generally, if the REG signal is kept output, other control 
portions cannot use the buses 10 to make accesses to the device 
memory 11. 

Since the access for providing a display is started in 
this way, the PG select signal PGS is deactivated (turned OFF) . 
The selector 1 (20) is so controlled that the address for making 
an access to the memory 5 for displayed data is output to the' 
address bus B2 of the buses 10. At the same time, the bus 
controller 14 delivers a control signal BC necessary for making 
an access to the device memory .11 to the control bus B3 of the 
buses 10- Data read out is written into the code buffer 15, 
using a code read signal CDR. When the writing ends, the memory 
counter 16 for displayed data is incremented by 1. These 
operations are repeated until the memory counter 16 for displayed 
data goes from the first horizontal position to the final 
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horizontal position on one line. Since the code buffer 15 is 
made of a cyclic shift register, an amount of data corresponding 
to one line is placed in it on completion of the sequence of 
operations . 

Then, the signal PGS is activated (turned ON) to switch 
the selector such that the outputs from the bias 2 (19) , code 
buffer 15, and segment counter 18 are sent to the address bus 
B2 . 

On the other hand, when the pattern select signal PS is 
active (ON) , the gates 1 and 2 (24 and 25) supply a signal PGR 
as a data writing signal to the pattern buffer 1 (21) and supply 
a pattern output signal PO as a reading timing signal to the 
pattern buffer 2 (22). Conversely, when the signal.PS is 
inactive (OFF) , the gates supply the signal PGR to the pattern 
buffer 2 (22) and supply the signal PO to the pattern buffer 
1 (21) . Meanwhile, the selector 2 (23) causes the output from 
the pattern buffer 2 (22) to be delivered to the video control 
circuit 8 when the signal PS is active (ON) and causes the output 
from the pattern buffer 1 (21) to be delivered when the signal 
is inactive (OFF) . That is, by controlling the selector 2 (23) 
and gates 1, 2 (24, 25) by the signal PS, the output from the 
pattern buffer 1 (21) to be sent out when data is being written 
into the pattern buffer 1 (21) when writing into the pattern 
buffer 2 (22). Thus, so-called toggle buffers are formed. 

If an access to the device memory 11 is made using the 
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time signal PGB having such functions, an access to the PG 7 
is gained. The data is set into the pattern buffer 1 (21) or 
pattern buffer 2 (22) according to the signal PS. When one 
set of data is accessed, the code buffer 15 is advanced by one. 
On the other hand, the pattern buffers 1 and 2 (21 and 22) are 
made of shift registers and so if the above-described operations 
are repeated until the code buffer 15 is cycled once, then a 
display pattern corresponding to one segment of one line is 
set in the pattern buffer 1 (21) or 2 (22) . When the code buffer 
15 is cycled once, the segment counter 18 is advanced by one, 
and the aforementioned operations are repeated. When the 
segment counter 18 is cycled once, the access to the device 
memory 11 is ceased. At this time, all the patterns to be 
displayed and corresponding to one line have been set in the 
pattern buffer 1 (21) or 2 (22) . 

On the other hand, during the operations described above, 
the other toggle buffer is kept producing its output to the 
video control portion 8 by the signal PO. Generally, this 
outputting is slower than writing into pattern buffers. 

Accordingly, when the outputting from the toggle buffers 
completes, the pattern buffers 1 (21) and 2 (22) are in use 
(so-called in busy state) . When the outputting completes, the 
access to the device memory 11 that has been halted as mentioned 
previously is carried out by switching the signal PS. These 
operations are repeated until the memory counter 16 for displayed 
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data indicates the final data about the image on the viewing 
screen. 

Display about one frame of image on one viewing screen 
is completed by the operations described so far. A sequence 
of accesses to the device memory 11 is ended. 

In a display device using the CRT 9, flicker will appear 
on the display screen or visible information will not be 
displayed unless these operations are repeated at regular 
intervals. Therefore, the display device repeats the 
aforementioned sequence of accesses to the device memory 11. 

The biases 1 (17) and 2 (19) may be set by the control 
portion as parameters forming a part of programmed control. 
Alternatively, they may be fixed to values previously determined 
for the device. Moreover, the lengths of the code buffer 15, 
pattern buffers 1 (21), and 2 (22) may be programmable. The 
configuration of the registers adopted at this time is well 
known as so-called programmable length shift registers and so 
its description is omitted. 

As described so far, this invention makes it possible 
to construct a controlling memory for a display device, a memory 
for displayed data, and a pattern generator, using one memory. 
Hence, it is easy to follow increases in capacities of 
semiconductor memories. In consequence, display devices can 
be constructed economically and other advantages can be had. 
4. Brief Description of the Drawings 
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Fig- 1 is a block diagram showing the prior art display 

devices- 
Fig. 2 is a block diagram showing one embodiment of this 

invention; and 

Fig. 3 is a block diagram showing the display access control 

portion shown in Fig. 2. 

In the figures: 

1: control portion; 2: DMA control portion; 3: memory 
for control; 4: various input/output devices; 5: memory for 
displayed data; 6: timing control portion; 7 : pattern generator ; 
8: video control portion; 9: CRT; 10: buses; 11: device memory; 
12: display access control portion; 13: display memory access 
timing controller; 14: bus controller; 15: code buffer; 16: 
memory counter for displayed data; 17: bias 1; 18: segment 
counter; 19: bias 2; 20: selector 1; 21, 22: pattern buff ers ; 
23: selector 2; 24, 25: gates. Note that identical symbols 
indicate identical or corresponding parts throughout the 
figures. 
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FIG. 1 

1: CONTROL PORTION 

2: DMA CONTROL PORTION 

3 : MEMORY FOR CONTROL 

4: VARIOUS INPUT/OUTPUT DEVICES 

5: MEMORY FOR DISPLAYED DATA 

6 : TIMING CONTROL PORTION 

8: VIDEO CONTROL PORTION 

FIG. 2 

1: CONTROL PORTION 

3 : MEMORY FOR CONTROL 

5: MEMORY FOR DISPLAYED DATA 

2 : DMA CONTROL PORTION 

4 : VARIOUS INPUT/OUTPUT DEVICES 

12 : DISPLAY ACCESS CONTROL PORTION 

6: TIMING CONTROL PORTION 

8: VIDEO CONTROL PORTION 

FIG. 3 

19: BIAS 2 

20: SELECTOR 

21: PATTERN BUFFER 1 

22: PATTERN BUFFER 2 

24 : GATE 1 
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25: GATE 2 

15: CODE BUFFER 

18 : SEGMENT COUNTER 

17 : BIAS 1 

16 : MEMORY COUNTER FOR DISPLAYED DATA 

23 : SELECTOR 2 

14: BUS CONTROL 

13 : DISPLAY MEMORY ACCESS 

TIMING CONTROL 

XI: to DMA CONTROL PORTION (2) 

X2: from DMA CONTROL PORTION (2) 

X3 : from TIMING CONTROL PORTION (6) 

X4: to VIDEO CONTROL PORTION (8) 

X5 : PG SELECT 

X6 : DATA ACCESS 

X7 : PATTERN SELECT 

X8: PATTERN OUTPUT 

aa : PG READ 

bb: CODE READ 
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